Apolysis and the turnover of plasma membrane plaques during cuticle formation in an insect.
The apical plasma membranes of Calpodes epidermal cells have small fattened areas or plaques with an extra density upon their cytoplasmic face. The plaques are typically at the tips of microvilli. The are present during the deposition of fibrous cuticle and the cuticulin layer. Since the plaques are close (less than 15nm) to the sites where these kinds of cuticle first appear, they are presumed to have a role in their synthesis and/or deposition and orientation. When fifth stage larval cuticle deposition ceases prior to pupation, the plaques are lost as the area of the apical plasma membrane is reduced. The plaques pass from the surface into pinocytosis vesicles and multivesicular bodies where they are presumably digested. The loss of plaques occurs as the blood level of moulting hormone reaches a peak at the critical period after which the prothoracic glands are no longer needed for pupation. Apolysis or separation of the epidermis from the old cuticle is the stage when plaques are absent, the old ones have been lost but the new ones have yet to form. After the critical period, the epidermis prepared for pupation with a phase of elevated RNA synthesis at the end of which plaques and microvilli reform in time to secrete the new cuticulin layer and later the fibrous cuticle of the pharate pupa. There is a new generation of plaques for each moult and succeeding intermoult and each generation is involved in two kinds of cuticle deposition before involution and redifferentiation.